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ALIGNMENT DOCKING SYSTEM 


BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an electronic component connection system and, more 
particularly, to a docking system for a printed circuit card. 

5 Brief Description of Prior Developments 

U.S. Patent No. 6,198,633 Bl discloses a computer system with a backplane having 
electrical connectors and guide rails for slidably attaching adapters into connection with 
the backplane connectors. Many different types of systems for connecting printed circuit 
cards with electrical connectors on backplane motherboards are also known. A potential 

10 problem exists when connecting a printed circuit card to an electrical connector on a 
backplane. Specifically, a mating electrical connector on the printed circuit card must be 
properly aligned with the electrical connector on the backplane in order for the two 
electrical connectors to be properly connected to each other. If the two electrical 
connectors are not properly aligned with each other, the misalignment can prevent the 

15 printed circuit card from being fully inserted into the receiving component and can 
prevent the electrical connectors from being operationally connected to each other. 

One type of printed circuit card has a plurality of daughter board card edge connectors 
and a backplane electrical connector for removable connection of the printed circuit card 
and attached daughter boards with a backplane as a single unit. However, a guiding 
20 system must be provided to accommodate a relatively long length of insertion and 
removal (to accommodate relatively long daughter printed circuit boards), but still 
provide connector alignment at the backplane electrical connectors without exorbitant 
manufacturing costs associated with high manufacturing tolerances. There is a desire to 
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provide a card docking system with an improved backplane electrical connector 
alignment, but without exorbitant manufacturing costs. 

SUMMARY OF THE INVENTION 

In accordance with one aspect of the present invention, a system is provided for 
5 connecting a first electrical connector on a printed circuit card with a second electrical 
connector. The system includes a support member having the printed circuit board 
connected thereto; a movement device allowing the support member to move in a first 
direction relative to the second connector; and a float connection between the movement 
device and the support member allowing the support member to move in a second 
10 direction relative to the second connector. The second direction is angled relative to the 
first direction. The float connection allows the first connector to align with the second 
connector as the support member is moved in the first direction and the first and second 
connectors are being connected to each other. 

In accordance with another aspect of the present invention, an electronic apparatus is 
15 provided comprising a housing; an electrical connector connected to the housing; a 
printed circuit board removably connectable to the electrical connector; a tray having the 
printed circuit board connected thereto, the tray having at least one slide mounting tab 
and a front flange; and at least one slide having a first member connected to the tray by a 
float connection comprising the at least one tab and a fastener extending through the front 
20 flange to allow a float movement between the first member and the tray, and a second 
member connected to the housing and movably connected to the first member. The at 
least one slide allows the tray to move relative to the housing to connect and disconnect 
the printed circuit board with the connector. The float connection allows the tray to move 
to allow the printed circuit board to align with the electrical connector when being 
25 connected thereto. 
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In accordance with another aspect of the present invention, a system is provided for 
movably connecting a printed circuit board to a frame. The system comprises a tray 
having the printed circuit board connected thereto; means for sliding the tray relative to a 
portion of the frame in a first direction, the means for sliding including at least one slide 
5 mechanism with at least two rails connected to each other for telescoping relative 
movement; and means for allowing the tray to move relative to the frame in a second 
direction angled relative to the first direction: The means for allowing the tray to move 
relative to the frame comprising a floating connection between the at least one slide and 
the tray. 

1 0 BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing aspects and other features of the present invention are explained in the 
following description, taken in connection with the accompanying drawings, wherein: 

Fig. 1 is a front view of an electronic apparatus incorporating features of the present 
invention; 

15 Fig. 2 is a perspective view of a subassembly of the main unit of the electronic apparatus 
shown in Fig. 1 ; 

Fig. 3 is a perspective view from a bottom side of components of the subassembly shown 
in Fig. 2; 

Fig. 4 is a partial cross sectional view of the components shown in Fig. 3; 

20 Fig. 5 is a cross sectional view of one of the slide mechanisms shown in Fig. 4; and 

Fig. 6 is a cross sectional view showing the attachment of the upper rail of the slide 
shown in Fig. 5 to the tray of the subassembly shown in Fig. 3. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 


Referring to Fig. 1, there is shown a front view of an electronic apparatus 10 
incorporating features of the present invention. Although the present invention will be 
described with reference to the exemplary embodiment shown in the drawings, it should 
5 be understood that the present invention can be embodied in many alternate forms of 
embodiments. In addition, any suitable size, shape or type of elements or materials could 
be used. 

The electronic apparatus 10 in the embodiment shown comprises a computer system, 
such as a desktop personal computer (PC). The electronic apparatus 10 comprises a 

10 display 12, a keyboard 14, and a main unit 16. In an alternate embodiment, features of 
the present invention could be used and other types of electronic apparatus or other types 
of computers. For example, the present invention could be used in a computer server or a 
rack computer system, such as a system where the subassembly 1 5 (described below) 
slides out of the front of the system. The display 12 and keyboard 14 are generally 

15 known in the art. The main unit 16 comprises a housing 18 and electronic circuitry and 
components housed within the housing 18. The rear end 20 of the housing 18 forms a I/O 
connection area for connecting components, such as the display 12, keyboard 14, and 
other standard connections. For example, other standard connections can include a 
telephone line, a network connection, an Internet connection, speakers, a printer, etc. 

20 Referring also to Fig. 2, a subassembly 15 of the main unit 16 is shown. The 
subassembly 15 generally comprises a frame member 22, a first printed circuit board 
assembly 32, a second printed circuit board assembly 34, and a system 36 for movably 
connecting the second printed circuit board assembly 34 to the frame member 22. The 
frame member 22 generally forms a host bay chassis. The frame member 22 is preferably 

25 comprised of metal, such as sheet metal. The frame member 22 could form a portion of 
the housing 18. In the embodiment shown, the frame member 22 comprises a bottom 
section 24 and two side sections 26, 28. The side sections 26, 28 include outwardly 

4 
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extending flanges 30 for fixedly attaching the frame member 22 to the rest of the housing 
1 8 at the rear end 20, such as by fasteners (not shown). The frame member 22 is adapted 
to be located inside an outer casing of the housing 18. However, in an alternate 
embodiment, the frame member 22 could form the exterior bottom and/or lateral sides of 
5 the housing 18. 

Referring also to Fig. 3, the first printed circuit board assembly 32 can form a power 
distribution card. The first printed circuit board assembly 32 generally comprises a 
printed circuit board 38 and two electrical connectors 40, 42. The printed circuit board 
38 is fixedly attached to the frame member 22 between the two side sections 26, 28. In 

10 an alternate embodiment, the printed circuit boards 38 could be attached to the frame 
member 22 by any suitable means or location. The printed circuit board 38 electrically 
connects the two electrical connectors 40, 42 to each other, and is connected to 
conductors 44 (only some of which are shown) to electrically connect the two electrical 
connectors 40, 42 to other components inside the main unit 16. In an alternate 

1 5 embodiment, the first printed circuit board assembly 32 could merely comprise a support 
frame with the two electrical connectors 40, 42 attached thereto; rather than having the 
member 38 as a printed circuit board. 

The electrical connectors 40, 42 are standard types of electrical connectors generally well 
known in the art. The electrical connectors 40, 42 can function as both power connectors 

20 and signal connectors, or alternatively, merely power connectors. The first electrical 
connector 40 can comprise at electrical connector, such as a back panel or docking 
connector, adapted to make electrical connection with a mating electrical connector 41 
mounted to the end 46 of the second printed circuit board assembly 34. Alternatively, the 
first electrical connector 40 can comprise a card edge connector adapted to make 

25 electrical connection with a card edge connection section located on the end 46 of the 

second printed circuit board assembly 34. The second electrical connector 42 can be 

used to make electrical connection with one or more additional components (not shown) 

positioned in the area 48 located to the lateral side of the second printed circuit board 
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assembly 34. In an alternate embodiment, the apparatus 10 could comprise a second one 
of the systems 36 with any suitable type of components mounted thereto. 

Referring also to Fig. 4, the second printed circuit board assembly 34 generally comprises 
a second printed circuit board 50, and a plurality of electrical connectors 52. The second 
5 printed circuit board 50 forms a host planner card. In a preferred embodiment, the host 
planner card has an Eicon™ docking connector at the end of the card that docks into the 
power distribution card 32 in the host bay chassis 22. In the embodiment shown, the 
electrical connectors 52 comprise card edge connectors mounted to a top side of the 
second printed circuit board 50. However, in alternate embodiments, the electrical 

10 connectors 52 could comprise any suitable type of electrical connectors. Although the 
second printed circuit board assembly 34 is shown with four of the electrical connectors 
52, the second printed circuit board assembly 34 could comprise more or less than four of 
the electrical connectors 52. The electrical connectors 52 could comprise more than one 
type of electrical connector, such as PCI connectors and EISAbus connectors for 

1 5 example. 

The system 36 for movably connecting the second printed circuit board assembly 34 to 
the frame member 22 is adapted to movably attach the second printed circuit board 
assembly 34 for movement along a path as indicated by arrow 54. The system 36 
functions similar to a drawer which allows the second printed circuit board assembly 34 
20 to be slid into and out of the rear end 20 of the housing 18. As the system 36 slides the 
second printed circuit board assembly 34 into the fully inserted position shown in Fig. 2, 
the end 46 of the assembly 34 makes a removable electrical connection with the first 
electrical connector 40. 

The system 36 generally comprises a tray 56, slides or slide mechanisms 58, 60, and a 
25 rear side frame 62. The rear side frame 62 is stationarily attached to the tray 56 at the top 
rear of the tray. The rear side frame 62 has apertures therethrough and is adapted to 
connect mounting frame sections of the daughter printed circuit board assemblies thereto 
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as is generally known in the art. The two slides 58, 60 are identical to each other. 
However, in an alternate embodiment, more or less than two slides could be provided 
and/or the slides could be different from each other. Referring also to Fig. 5, each slide 
58, 60 generally comprises a first member 64, a second member 66, a third member 68, 
5 and bearings 70. The members 64, 66, 68 form rails or the slides. The first, second and 
third members are preferably comprised of sheet metal which has been bent and formed 
into the shapes shown. However, in alternate embodiments, any suitable materials or 
manufacturing methods could be used. The first member 64 is connected to the tray 56 at 
the bottom side 72 of the tray. The second member 66 is stationarily attached to the top 
10 side of the frame member 22 on the bottom section 24. The third member 68 is 
connected between the first and second members 64, 66 by the bearings 70. 

The bearings 70 comprise a first set 74 of the bearings located in races of the first 
member 64 and the third member 68, and a second set 76 of the bearings located in races 
of the second member 66 and the third member 68. The first number 64 comprises a 

15 general upside-down U shape with outward facing races 78 on its downward extending 
legs. The second member 66 to comprises a U shape with inward facing races 80 on the 
inward sides of its legs. The third member 68 is located between the first and second 
members 64, 66. The third member 68 has a middle section and two upwardly extending 
outer side sections 82. The side sections 82 comprise bent around or folded over 

20 portions. Each side section 82 forms an outer race 84 and an inner race 86. 

With this embodiment, even though the second member 66 is stationarily connected to 

the frame member 22, the first member 64 and the third member 6 can be slid or rolled on 

the bearings 70 in a general telescoping manner. In an alternate embodiment, the slides 

58, 60 might comprise only the first member 64 and the second member 66 directly 

25 movably connected to each other by bearings without the third member 68. However, the 

third member 68 is preferred because it increases the outward telescoping distance which 

the system 36 provides. The outward telescoping distance is preferably large enough to 

accommodate inserting and removing daughter circuit boards into the card edge 
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connectors 52 with the second printed circuit board 50 substantially entirely moved out of 
the rear end 20. In an alternate embodiment, any suitable type of slide or rail system 
could be provided. In a preferred embodiment, the slides 58, 60 can provide a movement 
of about 17 inches. 

5 Fig. 3 shows the second slide 60 connected to the bottom side of the tray 56 and only the 
first member 64 of the first slide 58 shown attached to the bottom side of the tray, the 
bearings 70 and the second and third members 66, 68 being removed for the sake of 
clarity only. Referring also to Fig. 6, the tray 56 generally comprises a substantially flat 
center section 94, upstanding lateral side sections 90, 92, an end flange 88, and mounting 

10 tabs 96. The tray 56 comprises two of the mounting tabs 96; one tab for each of the 
slides 58, 60. As seen with reference to Figs. 2 and 3, the flat center section 94 comprises 
stamped standoff sections 118. The bottom side of the second printed circuit board 50 is 
located against the top side of the standoff sections 118. Fasteners (not shown) 
stationarily attach the printed circuit board 50 to the standoff sections 118. The tray 56 

1 5 functions as a support member for the second printed circuit board. The tabs 96 have a 
general L shape and extend down from the center section 94 and towards the end flange 
88. The bottom of the tab 96 forms a support lip 98. The end flange 88 comprises two 
sets of holes or slots therethrough. The first set of slots 100 are adapted to receive 
fasteners (not shown) for stationarily connecting the tray 56 to the frame member 22. 

20 The fasteners are preferably removable fasteners, such as screws, to allow the tray 56 to 
be movable when the fasteners are removed. The second set of holes 102 are adapted to 
receive fasteners 104. The fasteners 104 are fixedly attached to the flange 88 by nuts 
106. Ends 108 of the fasteners 104 extend past the flange 88. 

Referring particularly to Figs. 3 and 6, the first member 64 has an upward extending 

25 bottom channel at the rear and front portions of the first member. The mounting tab and 

the fastener are located in the bottom channel. An end 110 of the first member 64 is 

located above the support lip 98. The opposite end 1 12 of the first member 64 is located 

above the end 108 of the fastener 104. Thus, the first member 64 is effectively captured 
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between the tab 96 at its end 110 and the fastener 104 and tray 56 at its end 1 12. The first 
member 64 moves with the tray 56 when the tray is slid inward and outward as indicated 
by arrow 54. The use of the fasteners 104 allows the first member 64 to be positioned at 
the bottom side of the tray 56 and the fastener 104 subsequently connected to the tray to 
5 capture the first member 64 with the tray. However, in alternate embodiments, any 
suitable type of fasteners or connectors could be used. 

The capture of the first member 64 with the tray 56 is a movable or floating capture. 
More specifically, the connections of the slides 58, 60 to the tray 56 form float 
connections. More specifically, the tray 56 can move vertically relative to the first 

10 member 64 as indicated by arrow 1 14. The amount of vertical movement 1 14 is limited 
by the space between the top of the support lip 98 and the bottom side of the center 
section 94, and the top side of the end 1 08 and the bottom side of the center section 94. 
As shown in Fig. 5, the width of the mounting tabs 96, in the embodiment shown, is 
smaller than the width between the downward extending legs of the first member 64. The 

15 tray 56 can move laterally relative to the first members 64 as indicated by arrow 116. 
The amount of lateral movement is limited by the open spaces between the tabs 96 and 
the downward extending legs of the first member 64. With the present invention, the tray 
56 is able to move slightly vertically and slightly laterally relative to the slides 58, 60. 
This allows the second printed circuit board assembly 34 to move slightly vertically and 

20 laterally relative to the frame 22 and first printed circuit board assembly 32. Thus, when 
the second printed circuit board assembly 34 is being connected to the first printed circuit 
board assembly 32, the end 46 can move in Y and Z directions to allow proper 
connection with the first electrical connector 40. The present invention allows the second 
printed circuit board assembly 34 to align with the first electrical connector 40 in order to 

25 ensure a proper electrical connection which is not misaligned. The connection of the 
second printed circuit board assembly 34 with the first electrical connector 40 can be self- 
aligning. 
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With the present invention, the tray 56 can be slid in a outward direction with the second 
printed circuit board assembly 34 and the rear side frame 62, as well as any daughter 
printed circuit board assemblies attached to the electrical connectors 52. When the tray 
56 is moved to its outward position, daughter printed circuit board assemblies can be 
5 connected or disconnected from the second printed circuit board assembly 34. The tray 
56 can then be moved back to its inward position as shown in Fig. 2 with the second 
printed circuit board assembly 34 making electrical connection with the first electrical 
connector 40 and, thus, electrically connecting the daughter printed circuit board 
assemblies to the first electrical connector 40. The tray 56 is able to effectively float in 

10 the Y and Z directions (i.e., directions 1 14 and 116). The tray 56 is also able to float in 
the X direction slightly. The system 36 provides both a drawer type of movement system 
as well as a card alignment docking system for docking with the electrical connector 40. 
The present invention can provide a floating system, and depending on the placement and 
size of the tabs in the tray and the location of the fasteners, it can have more or less float. 

15 Unlike a conventional slide having an inner member, a middle member and an outer 
member with the inner and outer members being stationarily connected to components by 
screws, the inner member of the present invention is adjustably or movably captured by 
tabs on the tray and horizontal screws in the front 90 degree flange on the end of the tray; 
not attached by screws to the tray. This allows for automatic alignment when connecting 

20 to the connector 40. 

It should be understood that the foregoing description is only illustrative of the invention. 
Various alternatives and modifications can be devised by those skilled in the art without 
departing from the invention. Accordingly, the present invention is intended to embrace 
all such alternatives, modifications and variances which fall within the scope of the 
25 appended claims. 
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